Structure activity relationship of parathyroid hormone: separation of the hypotensive and the hypercalcemic properties.
The present study was conducted to show that the hypercalcemic and the vascular relaxing activities of PTH are two separable properties. During the hypotensive action of the synthetic fragment bovine (b) PTH-(1-34), plasma calcium levels were not significantly changed. Mild oxidation with hydrogen peroxide abolished the hypotensive and hypercalcemic actions of bPTH-(1-84). However, the same treatment on bPTH-(1-34) abolished only the hypotensive and not the hypercalcemic action. Analysis of the amino acid composition revealed only the oxidation of the methionines to methionine sulfoxides. The other amino acids remained unchanged. In addition, the analog with methionines replaced by norleucine, [Nle8,Nle18,Tyr34]bPTH-(1-34), was active in all the vascular assays, and these activities were unaffected by hydrogen peroxide treatment of the molecule. Perhaps the methionine sulfoxides in the hydrogen peroxide-treated bPTH-(1-34) affected the changes of the molecule in such a manner that the part of the molecule for the vascular action but not that for the hypercalcemic action was no longer accessible to the receptors of the target organs. The hypotensive pentapeptide, bPTH-(24-28), was not active in the hypercalcemic assay. All these data are consistent with our hypothesis that the vascular relaxing and the hypercalcemic actions of PTH are two separate properties of the molecule.